Molecular cloning and function analysis of ClCRY1a and ClCRY1b, two genes in Chrysanthemum lavandulifolium that play vital roles in promoting floral transition.
Cryptochrome (CRY), a vital photoreceptor which mediates light signals, controls photomorphogenesis in higher plants. However, the function of CRY in mediating light to regulate growth and development of ornamental plants is still unclear. In this study, we identified two CRY1 homologous genes, ClCRY1a and ClCRY1b, from Chrysanthemum lavandulifolium, a diploid wild chrysanthemum species. Expression analysis demonstrated that these two ClCRY1 genes showed the highest expression levels in seedlings leaves that were transferred to short day (SD) conditions for eight days. ClCRY1a was expressed at a higher level in the dark phase of SD, while ClCRY1b was expressed more highly in SD than that in long day (LD) conditions. Overexpression of either ClCRY1a or ClCRY1b in wild-type (WT) Arabidopsis resulted in early flowering under both LD and SD. The expression levels of GIGANTEA (GI) and FLOWERING LOCUS T (FT) were significantly up-regulated in ClCRY1a overexpressors under both LD and SD. Moreover, the transcript levels of GI, CONSTANS (CO) and FT were markedly increased in ClCRY1b overexpressors under LD; nevertheless, only the expression levels of CO and FT were up-regulated under SD. Taken together, the above results indicated that these two ClCRY1 genes could regulate flowering time via different pathways in C. lavandulifolium under LD and SD conditions. Our results provided evidence for the role of ClCRY1s in controlling photomorphogenesis and laid a foundation for further study on the molecular mechanism of ClCRYs mediating light signals to control floral transition.